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ABSTRACT: 

PURPOSE: To prevent the interruption of recording work even if trouble is 
generated in a nozzle, by providing a spare nozzle in correspondence to a main 
nozzle to provide allowance in the number of nozzles and driving said spare 
nozzle in place when abnormality is generated in the main nozzle. 

CONSTITUTION: When emission abnormality is discovered, for example, in a nozzle 
2A or 2B by an emission abnormality detector 6, an emission change-over device 
4 outputs signals of signal wires 4A∼4D to signal wires 5C, 5D, 5C', 5D'. 
By this operation, nozzles 2C, 2D, 2C', 2D' are used in place of nozzles 
2A∼2D. These nozzles 2C', 2D' are spare ones along with nozzles 2A' , 2B' 
corresponding to main nozzles 2A∼2D and the nozzle 2A', 2B' and 2C', 2D' 
are arranged to both sides of the main nozzles 2A∼2D in a divided state. 
By this mechanism, the interruption or prolongation of recording work is 
prevented even if trouble is generated in the nozzles and nozzle trouble is 
eliminated and certain recording operation can be performed. 
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60-104335 SPECIFICATION 

1. TITLE OF THE INVENTION 
Ink jet recording apparatus 

2. PATENT CLAIMED 

(1) An ink jet recording apparatus for forming a record by discharging 
liquid droplets from nozzles, comprising main nozzles and reserve nozzles, 
wherein, in case of abnormality in any of said main nozzles, said reserve 
nozzle is driven instead of such, main nozzle. 

(2) An ink jet recording apparatus according to claim l, comprising ink 
discharge abnormality d^tectioh means wherein abnormality in main 
nozzles ia detected by said detection means. 

3. DETAILED EXPLANATION OF THE INVENTION 
{Teclmical Field) 

The present invention relates to an ink jet recording apparatus 
for forming a record ty discharging ink droplets from norales and 
depositing the ink droplets onto a recording mediptm. 
[Prior Art] 

In an ink Jet head of an ink jet recording apparatus, the 
diameter of a nozzle is generally several ten micrometers, and the 
discharge of ijak droplet may fail for example by nozzle clogging by dusts 
or by generation of a bubble. The conventional ink jet recording 
apparatus, only having nozzles of a minimum necessary number, is 
associated with a drawback that defective recording will result if defective 
discharge occurs even in one of the nozzles. 

There" is also proposed a mechanism of removing the 
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above-mentioned nozzle clogging manually or autximatically for example by 
pressurized feeding of ink, but such mechanism, prolonging the recording 
time or interrupting the recording operation, is inadequate in case an 
urgent recording operation is executed- 

Also in case a clogging or a trouble that cannot be removed by 
such recovery mechanism is generated, it is neccssajy to replace the 
nozzle, but, in most ink Jet recording apparatus, the individual nozzle is 
not replaceable and there is employed a method of replacing an assembly 
of the ink jet head. Consequently, in case of a trouble in which even a 
nozzle is \mrecoverablo, the replacement of the entire expensive head 
assembly is necessary, vrith a significant burden to the user. plS2 
(Object] 

In consideration of the foregoing, the object of the present 
invention is to provide an ink jet recording apparatus of high reliability, 
capable of recovering from a nozzle trouble and executing secure recording 
operation in case of a nozzle trouble, with a simple and inexpensive 
structure, without interrupting or prolonging the recording operation. 
[Examplel 

In the following the present invention will be clarified by an 
example shown in the attached drawings. 

In the following description, there will be explained, as an 
example, an ink jet recording apparatus of head scanning type in which 
nozzles axe positioned perpendicularly to the scamiing direction. 

As shown in Fig, 1, main nozrles and reserve nozzles are 
arranged on an ink jet head 1, Main nozzles 2 A ~ 2D are arranged by a 
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method similar to the known m/ithod, ^ong a niain scanning direction 
indicated by aja arrow, namely a direction perpendicular to the head 
scanning direction, and reserve nozzles 2A', 2B' and reserve nozzles 2C', 
2D' are dividedJy arranged on both sides of these nozzles. In this case 
the main and reserve nozzles have a pitch same as the predetermined 
pilch of the main nozzles, and arc provided with a constant pitch. The 
ink jet head is assumed to execute main scamilixg in the lateral direction 
in Fig. 1. 

A control circuit for driving the above-described ink jet head is 
constructed as shown in Fig. 4- 

Drive pulses generated by a head driver 3 according to an 
instruction for example from an external computer system are entered, 
through signal lines 4A ~ 4D, to a discharge signal switcher 4. 
According to an output of a discharge abnormality detector 6, the 
discharge signal switcher 4 distributes the drive pulses entered from the 
above-mentioned signal lines, to output signal lines 5A' ~ SD' or SA ~ 
5D. The signal lines 5 A', 5B', 5 A — 5D, 5C% 5D' arc respectively 
connected to the nozzles 2A', 2B% 2A ~ 2D, 2C', 2D' of the 
aforementioned ink jet head 1, The discharge signal svvdtcher 4 low 
can be constituted by a knowxi switch circuit or a known gate circuit. 
The discharge abnormality detector 6 is to detect discharge abnormality 
such as ink discharge CaUure in the ink jet head by a known method, and 
is to feed back information on the nozzle causing discharge abnorxaaUty to 
the discharge signal switcher. 

In this example^ unless the discharge abnormality is detected by 
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tHc discharge abaormality detector 6, the discharge signal switcher 4 
outputs the drive pulses, entered through the signal lines ~ 4D, to 
the signal lines 4-A ~ 4D thereby driving the main nozzles 2 A ~ 2D to 
execute ordinary 4-dot recording. 

On the other hand, following process is executed in case the 
discharge abnormality is detected by the discharge abnormality detector 6, 
For example, if the discharge abnormality is detected in the nozzle 2A or 
2B, the discharge signal switcher 4 outputs the signals of the signal lines 
4A, 4B, 4C. 4D to the signal lines SC, 5D, 5C% SD'. whereby the nozzles 
2C, 2D, 2C', 2D' are used instead of the nozzles 2A 2D. On the other 
hand, if the discharge abnormality is detected in the nozzle 2C or 2D, the 
nozzles 2A', 2B', 2A, 2B are similarly used instead of the nozzles 2A 2D. 
As explained in the foregoing, the discharge can be continued by 
displacing the used nozzles by two no2szles. The position of the recorded 
dots may he adjusted by regulating the conv^ing of the recording mediuin 
in the sub scanning direction. 

The number of the main and reserve nozzles in the foregoing 
example is naturally not limited to that exempHfied in the foregoing. In a 
2nd example, for instance, if there arc 24 main nozzles, 12 reserve nozzles 
may be provided on each side of the main nozzles. In general, in case 
there are n main nozzles (n ^ 2), there may be provided at least n/2 
reserve nozzles on each side of the main nozzles, or at least n reserve 
nozzles in tot^. Also in case the number n of the main 'nozzles is an odd 
number (n ^ 3), there may be provided (n ^ l)/2 reserve nozzles on each 
aide of the main nozzles or (n + 1) reserve nozzles in total. pl83 
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The discliarge abnormality detector 6 shown in the foregoing 
examples may be dispensed with- In such case, the discharge signal 
switcher 4 may be composed for exairple of a dip switch, in order that the 
operator can manually switch the signal liines upon observing the 
generation of defective recording. 

In the foregoing examples, the reserve nozzles are dividedly 
arranged on both sides of the main nozzles, but the arranging method is 
not limited to those explained in the foregoing. For example, as shown In 
Fig. 3, the main rL02;zle& 2A ^ 2D and the reserve nozzles 2A' ^ 2D' may 
be alternately arranged on the ink jet head 1, Otherwise, in an ink jet 
head in which the nozzles arc airanged in the main scanning direction, 
the reserve nozzles arc provided directly above the main nozzles 2 A 2D 
as shown in Fig, 4, In the examples sliowu in Figs. 3 and 4, if the m^in 
scanni^ig is executed by the head movement in the lateral direction in the 
drawmgs and the sub scanning is c^cccuted toward below for example by 
the conveying of the recording medium, the reserve nozzles are positioned 
in the sub scanning direction with respect to the main nozzles. 

Also in the examples shown in FigA. 3 and 4, the discharge can 
be controlled by a control circuit equivalent to that shown in Fig. 2. In 
the examples shown in Figs. 3 and 4, if discharge abnormality is detected 
in a main nozzle, the discharge signeils ore switched to the reserve nozzles 
by a discharge signal switcher similar to that explained in the foregoing. 
Such switching may be so executed as to switch the entire main nozzle 
system to the reserve nozzle system, or to switch only the nozzle having 
the abnormality to the corresponding reserve nozzle (2 A' in case of 2A). 



5 



In the examples shown in Figs. 3 and 4, the reserve nozzle is 
positioned in the sub scanniug direction with respect to the main nozzle 
as illustrated, so that the main nozzle passes the predetermined dot 
recording position prior to the reserve nozzle. Consequently, in case the 
discharge abnormality is detected in the above-mentioned case, the 
discharge signal is immediately switched to the corresponding reserve 
nozzle or reserve nozzle system to execute the dot recordlnp. in siLUth- 
case, the dot position is displaced only by a nozzle pitch, so that the 
change in the image quality is almost none. 
[effectj 

According to the present invenlion. as will be apparent from the 
foregoing explanation, in an ink jet recording apparatus for forming a 
record by discharging ink droplets from nozzles> there is employed a 
configuration of providing reserve nozzles corresponding to main nozzles 
thereby having a redundancy in the number of nozzles, and driving the 
reserve nozzle in case of abnormality in any of the main nozzles. 
Therefore, there can be provided an ink jet recording apparatus of high 
reliabiUty capable, even in case of a trouble in a nozzle, of recovering from 
the nozzle trouble and executing secure recording operation by a simple 
and inexpensive configuration, without interrupting or prolonging the 
recording operation. 

4. BRIEF EXPIJVNATION OF THE DRAWINGS 

Fig, I is an elevation view of an ink jet head to be employed in 
the ink jei recording apparatus of the present invention; Fig. 2 la a block 
diagram of a drive control circuit of the ink jet recording apparatus of the 
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